Change the Battery on any 
DP857X Family Member 
Using Software without 
Losing Time 



This application note describes a method for changing the 
battery on any of the DP857X family members while power 
is applied. The method involves use of the test mode. The 
clock remains running so that no time is lost. 

THE PROBLEM 

Your in the battery backed mode and the low battery bit has 
turned on (logic Hi). The battery needs to be changed but 
you don't want to lose time or have to re-initialize the clock. 

THE SOLUTION 

Assuming that the clock is still running (start/stop bit in the 
Real Time Mode Register = '1'), do the following se- 
quence: 

1. Write a 'V to bit D7 of the Periodic Flag Register (PFR). 
Now you are in the Test Mode. 

2. Write '1 ' to bit D7 of the Test Register (address Hex 1 F in 
page 0), all other bits are '0'. This action disables the 
OSC FAIL bit. 

3. Write a '1 ' to bit D6 of the PFR. This action changes the 
RTC from battery backed mode to single supply mode. 

4. Now the battery can be changed. If the change takes 
place within a half minute or so, the Vbb pin can be left 
floating for that time. If the battery is soldered in such that 
many minutes will occur, then temporarily connect Vbb to 
ground until the new battery is ready for installation. 

5. After the battery is connected, to return to battery backed 
mode: 

5.1 Write '0' to all bit positions of the Test Register (ad- 
dress Hex 1 F in page 0). 
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5.2 Write '0' to bits D6 and D7 of the PFR. This write 
returns the chip to the battery backed mode. 

WHY CAN'T I SWITCH FROM BATTERY BACKED TO 
SINGLE SUPPLY UNDER NORMAL OPERATION? 

Steps 1 thru 4 need to be done because a "glitch" can 
occur in the oscillator fail circuitry when switching from bat- 
tery backed mode to single supply mode. This glitch can 
momentarily cause an OSC FAIL condition which stops the 
clock and sets the OSC FAIL bit (D6 in the PFR). The rea- 
son for entering the test mode is that this is the only way the 
OSC FAIL bit can be disabled. 

HOW THE GLITCH OCCURS 

In battery backed mode, the oscillator fail circuitry is pow- 
ered by an internal voltage follower referenced to Vbb. 
When the single supply mode is selected, this voltage fol- 
lower is disabled and the oscillator fail circuitry instanta- 
neously sees the Vcc voltage. Bench tests indicate that the 
magnitude of the change is what causes the glitch, thus 
stopping the clock. If the difference between Vbb and Vcc 
is reduced, then the clock does not stop. 
Example: If Vbb is 2.5V and Vcc is 5.0V then the clock 
continues running if you switch from battery backed mode to 
single supply mode. However, if Vbb is 2V and Vcc is 5V 
then the clock will stop when you switch from battery 
backed mode to single supply mode. 

TEST CONDITIONS 

Bench tests were made using a PC-AT® 386/33 MHz. The 
DP8570 was interfaced to the PC using the circuit shown in 
Figure 1 . 



BM®, PC-AT® and PC-XT® are registered trademarks of International Business Machines Corporation. 
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LIFE SUPPORT POLICY 

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL 
SEMICONDUCTOR CORPORATION. As used herein: 

1. Life support devices or systems are devices or 2. A critical component is any component of a life 



systems which, (a) are intended for surgical implant 
into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance 
with instructions for use provided in the labeling, can 
be reasonably expected to result in a significant injury 
to the user. 



support device or system whose failure to perform can 
be reasonably expected to cause the failure of the life 
support device or system, or to affect its safety or 
effectiveness. 
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